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Older adults are using the internet more than ever before for work, information seeking, 
and recreation. Public libraries have expanded their services to provide free computer and 
internet access along with instruction in technology. To improve, expand, and justify 
these programs, libraries need effective assessment techniques. This study surveyed 26 
adults attending computer classes at a mid-sized public library using the Attitudes 
Toward Computers Instrument. Using a pre-test/post-test method the impact of 
instruction was measured. Participants showed a positive increase in their attitudes on 
seven of eight measures, both directly after class and one week afterwards. There was no 
impact on the use of computers. Based on these results future computer classes at this 
location will emphasize repetition, risk control, formative assessment, and engagement. 
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Introduction  
Libraries are facing an existential crisis. They are navigating troubled financial 
times while trying to stay abreast of rapidly changing technology and facing competitors 
to their services. In order to remain relevant to their users, libraries need to explicitly 
articulate their value to the community and highlight their core strengths. Increasingly, as 
we continue into the 21st century one of the primary roles of public libraries will be to 
teach the information literacy skills to as broad a segment of the population as possible. 
To gain or retain funding for instructional programs libraries will need to show their 
effectiveness to those that hold the purse strings.   
Public libraries need to be able to justify their budgets to secure funding at a time 
when local governments are facing budget deficits. The traditional role of libraries to 
provide instruction in using the library’s resources has been expanding to incorporate 
skills-based classes. One way public libraries are trying to meet the needs of their 
communities is by providing free computer classes. 
This paper studies the results from a survey of computer use and attitudes as an 
evaluation tool that public librarians could implement to measure the impact of their 
classes. The majority of studies to date on library instruction assessment have been 
conducted at academic institutions. Public libraries have a different mission and serve a 
different clientele from academic libraries and require another approach to evaluation. 
The Community Workshop Series, a collaborative effort between the University of North 
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Carolina at Chapel Hill Libraries and three local public libraries, provides classes on a 
variety of topics ranging from computer basics to advanced Excel and social media 
(http://www.lib.unc.edu/cws/). This breadth of curriculum, typical of public libraries, 
would require specific assessment tools to be developed for each class with a task 
oriented approach used at universities. Besides requiring greater effort from the 
librarians, who may not be trained in research methods, the task oriented approach also 
limits the ability to compare results across classes. With standard measurement tools 
focused on user attitudes public libraries will be able to collect comparable data to use for 
budget justification and development of new instruction methods. 
Literature Review  
Public Library Computers 
 Public libraries have adopted the role and mission of providing access to the 
internet and public computers at no cost to their patrons. Statistics from the Institute of 
Museum and Library Services (IMLS) funded report Opportunity for All: How the 
American Public Benefits from Internet Access at US Libraries show the rapid and near 
universal shift towards prioritizing computer access (Becker et al. 2010). In 1996 only 
28% of public libraries had public internet access but over the next 15 years virtually all 
libraries invested in the hardware and infrastructure. In eight years, from 1998 to 2006 
there was a 300 percent increase in the average number of public computers public 
libraries owned. By 2002 libraries were facing physical limitations, due to space 
constraints and technical issues, to expanding the number of desktop terminals. As a 
result libraries have rapidly moved towards providing wireless internet access. From just 
18% in 2004, over 76% of public libraries had wireless internet by 2008, a figure that has 
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likely grown since (Becker et al. 2010). For many people, the library serves as the only 
location for free computer access (Becker et al. 2011). 
Libraries have invested significant resources in installing computer infrastructure 
to meet the growing demands of their patrons. Public computers are used by one-third of 
the United States population over the age of 14.  An even greater number, 44% or 77 
million Americans, avail themselves of public computers and wireless access. More than 
three-quarters of those users chose to come to the library even though they had internet 
access at home, work, or elsewhere. People came to the library “because they did not 
have access elsewhere, needed faster Internet speed, wanted technical help from a 
librarian, competed for access to a computer at home, or simply wanted to work 
somewhere more peaceful” (Becker et al. 2010, p 2). Patrons surveyed in this study used 
the internet to fill a broad range of needs such as Social connection (60%), education (42 
percent), employment (40 percent), health (37 percent) and government and legal 
information (34%). 
Americans living in poverty and growing numbers of those impacted by the 
financial disaster of 2008 rely on library services. A 2010 Online Computer Library 
Center (OCLC) study found that 68% of information consumers had a library card, but 
81% of “economically impacted” Americans owned one. Not only did those affected by 
the disaster use the library more, but also had a significantly higher view of the library’s 
value (DeRosa, Cantrell, Carlson & Gallagher 2010). In particular, library public access 
computers are used more often by those in poverty. Close to half (44%) of Americans 
living in poverty use public library computers; 12% higher than the population as a 
whole. A majority of impoverished young adults (61%) use the computer and internet 
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access for education. On the other end, 54% of older adults over the age of 65 used 
library computers to gather health information (Becker et al 2010).     
 Older adults are one of the fastest growing segments of internet users. People over 
the age of 50 are also an increasing part of the workforce. Computers are being used for 
work, but also for communication, entertainment, education and seeking health 
information. Learning how to use computers allows seniors to gain more independence 
and benefit from the flourishing provision of online services (Wagner 2010). 
 A large proportion of the American population is using library computers, but 
many may be unable to do so. The term “digital divide” was first used by the U.S. 
Department of Commerce in the late 90s in a series of reports looking at 
telecommunications and internet access. The divide is the gap between those that can use 
a certain technology and those that cannot. It is not limited simply to access to computers 
and the internet. Digital divides are manifold, and arise with the introduction of each new 
technology. Nor are they limited to owning hardware as “new divides exist in terms of 
available Internet bandwidth, quality of computer equipment, and the ability of users to 
successfully navigate the Internet to accomplish their goals” (Becker et al. 2010, 
emphasis added, p. 15). In short, users must have physical access and the necessary skills 
to be able to benefit from technology. 
Anxiety 
 Libraries have developed many instruction programs to complement their 
infrastructure investments to help ameliorate digital divides. Free instruction classes and 
one-on-one assistance are not only core aspects of many libraries’ services now, but also 
serve to differentiate libraries from competitors. Librarians help not only by training 
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people how to use specific programs but also how to search and evaluate the flood of 
information available on the internet (Becker et al 2011). Assistance is an important part 
of patron’s use of library computers. A 2013 Pew study on library services found that 
“some 36% of those who had ever visited a library say the library staff had helped them 
use a computer or the internet at a library” (Zickuhr, Rainie & Purcell, p. 7). In 
recognition of the importance of training, over 90% of American public libraries offer 
some level of training. However, only 32 percent of rural libraries versus 63% of urban 
libraries offer formal instruction (Hoffman, Bertot & Davis 2012). 
 Offering classes and providing access to computers may not be enough to reach 
people in need of those services. Anxiety, of both the library itself and computers may be 
a barrier to people seeking help. Library anxiety has been defined as “negative emotions 
including tension, fear, feelings of uncertainty and helplessness, negative self-defeating 
thoughts, and mental disorganization, all of which have the propensity to debilitate 
information literacy” (Jiao & Onwuegbuzie 1997). Bostick (1993) identified five 
contributing factors to library anxiety: barriers with staff, affective barriers, comfort with 
the library, knowledge of the library, and mechanical barriers. Barriers due to interaction 
with staff were the most predictive factors of library anxiety. Examples of barriers 
include viewing staff as intimidating or too busy to help, perhaps owing to negative past 
encounters. To counteract anxiety, librarians should strive to be friendly and accessible to 
provide people with positive encounters and instruction in the library should focus on 
affective characteristics in addition to gaining skills (Jiao & Onwuegbuzie 1997). 
Computer anxiety is a related concept that can also prevent people from using 
library computers to their full advantage. It can range on a spectrum from people feeling 
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mildly uncomfortable to exhibiting more pronounced physical reactions like sweaty 
palms and heart palpitations. The research is mixed on whether computer experience 
influences anxiety or if anxiety is present regardless of levels of experience. However, 
“individuals who have taken more computer classes and frequently use a computer are 
less likely to be members of the anxious, computerphobic type” (Marcoulides 2009, p. 
693). This may be due to the effect of experience lessening anxiety or the result of 
individuals with less anxiety to begin with simply using computers more. Feelings of 
anxiety have been connected with negative early experiences with computers (Quinn, 
2000). If computer novices feel a lack of control during their first exposure to computers, 
they are likely to have a sustained negative effect on the person’s views of computers. A 
friendly and helpful instructor has been found to have the opposite, and be able to create 
long lasting positive views of computers (Beckers 2003). 
Research on the affect heuristic in psychology and decision making studies 
demonstrate the importance of affect on people’s decisions and behavior. People 
associate affect tags, positive or negative, to objects in their memories. When making 
decisions, people consult these tags consciously and unconsciously to guide them. 
Decisions therefore are not made simple on what people think about something, but also 
how they feel. Studies of the heuristic show an inverse relationship between perceptions 
of risk and benefit. When people were presented with several activities it was found that 
“if they like an activity, they are moved to judge the risks as low and the benefits as high; 
if they dislike it, they tend to judge the opposite—high risk and low benefit” (Slovic, 
Finucane, Peters & MacGregor 2007, p. 1336). Alhakami and Slovic (1994) suggest that 
providing individuals with information on the benefits or risks of technology would 
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influence the other attitude. Informing someone that increased use of cell phones is 
hazardous would cause a reduction in their view of the benefits of cell phones, and vice-
versa. Adults that have early negative experiences with computers would be expected to 
have a lower opinion of computers’ benefits to them. 
Andragogy 
 Andragogy is a growing field focused on the instruction of adults, as opposed to 
the theories of pedagogy that were developed to teach children. Adult learners are defined 
as those that have assumed adult roles in society and have responsibilities outside of 
education (Gold 2005). This can include everyone from an18 year-old that dropped out of 
high school and is pursuing a GED while working to a 70 year-old retiree coming to the 
library for help with email. Andragogy works on the view that “adult learner are self-
directed, they possess life experience that informs their learning, they possess a desire to 
actively participate in the learning process, their learning needs to be relevant to their 
lives, and they are highly motivated to learn” (Cooke 2010, p. 208). There can be many 
additional barriers for adult learners to overcome to seek educational opportunities. These 
may include limitations on time due to other responsibilities, limitations on physical 
access if they live away from educational institutions, and prejudices formed by negative 
past experiences (Gold 2005).  
 Older adults can face additional challenges due to their age. All learners must 
cope with learning new vocabulary and concepts they are unfamiliar with, which can be 
particularly taxing for novices (Quinn 2000). This can prove more difficult for seniors 
that experience cognitive slowing, sensory deficits and other effects of physical decline 
(Laguna 2008). Older adults also experience a decline in their attitudes towards 
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computers on the dimensions of comfort, competence, and control (Czaja & Sharit 1998). 
Negative attitudes can reinforce each other, creating a greater obstacle for older 
individuals to overcome to become familiar with new technology. 
Instruction 
Instructional techniques, drawing from andragogical precepts, can help adult 
learners cope with existing anxieties and form more positive views of computers. 
Instruction should focus on immediacy and engagement. Adults want to learn skills that 
are immediately relevant to them and their lives. Classes should actively involve the 
students, allowing them to gain experience using a computer (Gold 2005). Pacing is 
important to keep the students engaged. Instructors need to watch the students’ progress 
to make sure the material being covered is at an appropriate level and repeat instructions 
as often as necessary (Quinn 2000). Older adults prefer to attend small, formal classes to 
introduce a topic but individual, informal assistance as needed after the initial class 
(Ruthven 2010). Taking account of adult’s preferences and meeting their desired learning 
outcomes can provide them with the positive educational experiences to build lasting 
positive attitudes. 
Assessment 
Assessment should be a critical component of any library program. Systematic 
assessment can be used to “increase student learning…respond to calls for 
accountability…[and] improve library instruction programs” (Oakleaf & Kaske 2009, p. 
26). Libraries have been under growing pressure to increase their assessment activities 
from internal motivations to improve services and outcomes and to meet the requirements 
of outside funders and accreditation agencies. There are further calls for instruction to be 
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assessed to align its function to the library’s overarching strategic goals (Sobel & 
Sugimoto 2012).  
The library setting poses challenges to assessing instruction. Students come with a 
wide background knowledge of skills (Dunaway 2010). Unlike traditional academic 
subjects, there is no formal, structured library curriculum that students progress through 
learning ever more advanced skills. When instruction is part of a multi-class unit, 
students will often misjudge their own skill level, underestimating their experience and 
attending unnecessary introductory classes or overestimating their skills and attending 
advanced classes they are not ready for (Tacheva 2008). In such cases, testing specific 
skills will return a wide range regardless of the quality of the instruction. Single session 
instruction meanwhile places constraints on the assessment methods available. Instructors 
may not be able to measure outcomes and durable impacts of the students if they are 
unable to administer an assessment after the class.   
While both academic and public libraries have been adopting a more instructional 
role, academic libraries dominate the professional literature on best practices for classes. 
A broad analysis of the literature on library instruction done in 2007 found a total of 791 
articles searching in the ERIC database for “library instruction” and “college or academic 
libraries.”  As expected due to their methodology, the study found that the journals with 
the most articles on instruction are those closely associated with academic libraries like 
Research Strategies, College and Research Libraries, and Journal of Academic 
Librarianship and only five of the articles concerned adult students (Crawford & Feldt 
2007). The Information Literacy Standards for Higher Education developed by the 
Association of College and Research Libraries has been used as basis on which to 
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evaluate academic instruction sessions (Oakleaf 2009, Archambault 2011). No similar 
standard exists for public libraries. 
In a nationwide survey of instruction librarians at academic institutions, Sobel and 
Sugimoto (2012) found that while most respondents conducted assessment, they spent 
less than 10% of their time on the activity. Most librarians taught themselves how to do 
assessment, with less than 20% of respondents having learned in it their MLS program. A 
majority of respondents reported a lack of confidence in their ability to conduct statistical 
analysis on their assessment results. This is indicative of the lack of standard tools and 
practices in the profession. Walsh’s 2010 review of over 100 articles found ten forms of 
assessment “including analysis of bibliographies, essays, final grades, multiple choice 
tests, questionnaires, observation, portfolios, tests, self-assessment, and simulations” (as 
cited in Sobel & Sugimoto 2012, p 192). Many currently used assessment practices have 
been characterized as simply surveys of satisfaction that fail to measure actual student 
learning (Sobel & Sugimoto 2012, Tacheva 2008). The assessment tools being used have 
often been developed for the specific population being tested and many have not been 
statistically validated. A lack of baseline measures prevents the comparison of new 
results to gauge improvement (Sobel & Sugimoto 2012).  
Testing attitudes rather than specific skills holds promise for assessing public 
library patrons’ learning. Work by Aizen and Fishbein (1975) developed the theoretical 
connection between attitudes and behavior. Their work also showed that in many 
circumstances attitudes can predict behavior. Research mentioned above on andragogy 
and the affect heuristic highlight the importance of attitudes on learning and decision 
making. Since the 1980’s many instruments to measure attitudes toward computers have 
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been created based off the work of Aizen and Fishbein. Shaft, Sharfman and Wu (2004) 
found 31 in a survey of existing measures. The Attitudes Toward Computers Instrument 
(ATCI) was created in response to be short, less complex, generally applicable, and stable 
over time to correct for perceived weaknesses in the other measures. This test is used in 
the current study as the aforementioned traits were suited to handle the broad 
demographics of public library patrons. 
Effective assessment of library instruction can aid the library in its meeting its 
strategic goals. The IMLS funded study Opportunity for All: How Library Policies and 
Practices Impact Public Internet Access reported a gap between what libraries were 
assessing and what funding authorities wanted to see (Becker et al. 2011). Libraries 
collect input and output data: how many books circulate, how many people attend a 
program, how many reference questions are asked, etc. Few collect data on the quality of 
the programs and the impact on the patrons which could be used to evaluate the 
effectiveness of a program and inform improvements. The current data collection 
methods fail to fulfill the two functions of evaluation: “performance management and 
communication with stakeholders” (Becker et al. 2011, p 108). Seat counts can tell a 
librarian if a program was popular or not, but says nothing about why the program was 
effective. The purpose of instruction is to impart a positive influence on the student for 
the subject at hand. This study used a measure of attitudes to collect data that can both 
highlight areas of strength and weaknesses that can be used to improve instruction and 
show stakeholders a measurable impact on attendees.   
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Method  
Setting 
 The study was conducted at the Orange County Main Library in Hillsborough, 
North Carolina. This is a medium size library serving both the town and the county as a 
whole, covering a total of 133,801 people as of 2011.  The county includes a population 
with a larger median income, higher percentage of adults with Bachelor’s degree, and 
lower unemployment rates than state and national averages. However, it also has a higher 
than average percentage residents in poverty. These demographics may be explained by 
the nearby major research universities. The county is predominantly white (70.5%) with a 
smaller black and Hispanic population than average (Chow, 2013). 
 Supported by the University of North Carolina at Chapel Hill Libraries the 
Community Workshop Series (CWS) offers computer education classes to three local 
public libraries using a common curriculum and teaching strategy lead by volunteers. In 
the spring of 2012, using a Library Services and Technology Act grant, the Orange 
County Main Library purchased 6 laptop computers and inaugurated their own computer 
instruction administered by an intern. This study was administered to assess the 
effectiveness of this new program. 
Sample 
 Twenty-six people attending the nine computer classes held from October 2012 to 
February 2013 participated in the study out 
of a total attendance of thirty-four. Of the 
total number of attendees, 67% consented to 
participate, fully 92% of those that took the 
Respondents Response rate
Attendees 39
Pre test 26 33.33%
Post test 24 92.31%
Follow up 17 65.38%
Table 1  Response Rate by Test 
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pre-test also took the post-test, and 65% of participants returned their follow-up 
questionnaire. Overall participation rate was higher than expected, but encouragingly for 
future research, it could have been even greater. All of the attendees asked agreed to 
participate, but the participation rate was decreased due to the high number of individuals 
that would arrive to the classes late, after the questionnaire had been administered and 
instruction had begun. It was determined to forego collecting their information in the 
interest of not interrupting instruction for the class as a whole.  
 No demographic data was collected on the questionnaires in the interest of 
protecting privacy and to ensure anonymity. Due to the expected small sample size, 
demographics such as race could have been used to identify respondents without 
providing enough data points to run valid statistical tests. From observation, most of the 
attendees ranged in age from 35-65 and were predominantly white females. Attendance 
by minorities was minimal, with only one Hispanic and two black participants.  Many 
participants came to a series of classes and were asked to complete a consent and 
questionnaire for each session. The number of unique individuals reached for the class is 
unknown. 
 Between October 22, 2012 and February 18, 2013, nine classes were surveyed. 
These ranged from computer and internet basics to more advanced topics like social 
media. A breakdown of the classes and their attendance can be seen in Table X. The 
basics classes had higher attendance so composed the bulk of the surveys collected. Each 
class ran for an hour and a half on Monday evenings. 
 
  
15 
 
 
 
Study Design 
Hypothesis: Can an instrument measuring attitudes towards computers be used assess the 
effectiveness and durable impact of computer instruction classes? 
Operational Definitions 
 
Attitudes: Positive or negative as dependent on responses to 8 questions of the Attitudes 
Towards Computers Instrument. 
Effectiveness: A statistical significance of .05 for measures in changes of attitude in a 
positive direction between the pre-test and post-test. 
Durable impact: A statistical significance of .05 for measures in changes of attitude in a 
positive direction between the pre-test and follow-up. 
Participants: All the library patrons that attended a computer class and consented to the 
study. 
 
Between October 22, 2012 and February 18, 2013, nine library computer classes 
were surveyed. Classes were held on Monday evenings for an hour and a half from 
6:00pm to 7:30pm. A pre-class, post-class, and one week follow-up survey of computer 
attitudes was administered during the regularly scheduled classes. The study used the 
Attitudes Towards Computers Instrument which was assessed for reliability by Shaft et al 
(2003) using data collected from 176 undergraduate students. 
Prior to the start of instruction, attendees were informed of the details of the 
research to be conducted. This introduction included a description of the study’s purpose 
and what would be required of participants.  Attendees were asked to participate after an 
explanation that the study was voluntary with no direct benefit to participants and 
attending the class was not dependent on participation. Each volunteer was given a packet 
that included the consent form, pre-test, post-test, and a follow-up test in self-addressed 
stamped envelope (tests included in Appendix A). No personally identifiable information 
or demographic data was collected to ensure anonymity.  
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 Explanation of the study procedure, acquiring consent, and completion of the pre-
test took between 5 to 10 minutes of the beginning of each class. The post-class survey 
was completed at the end of instruction. Before leaving participants were reminded to fill 
out and return the follow-up survey in one week. A self-addressed stamped envelope was 
included with the questionnaire to increase response rate. A period of one week was 
chosen, though shorter than the 4 to 10 weeks of some comparable academic library 
studies (Wong et al 2006, Swoger 2011). Due to the number of participants that attended 
consecutive classes, a week time frame measured the durability of any impact from one 
class separate from later sessions. This also allows for the data collected from serial 
attendees with one time students as they will all be exposed to the same treatment within 
the time frame of each data collection period. 
Measure 
The Attitudes Towards Computers Instrument (ATCI), validated by Shaft et al 
(2003) was picked as a general assessment tool. See Appendix for example. Pre-tests and 
post-tests have been used in academic libraries to assess the effectiveness of their 
instruction sessions (Sobel & Sugimoto 2012, Archambault 2011, Swogger 2009).  
Prior studies on attitudes towards computers of adults after computer instruction 
have used the Attitudes Towards Computers Questionnaire (Jay and Willis 1992, Segrist 
2004). The ATCQ is a 35 to 40 question tool that measures attitudes across the 
dimensions of comfort, efficacy, gender equality, control, dehumanization, interest, and 
utility. This tool was deemed too complicated and time consuming to administer on a 
weekly basis to public library patrons. In an effort to measure positive and negative 
aspects of attitudes the questionnaire uses reversed items such as “Soon our lives will 
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controlled by computers” (Jay and Willis 1992, p. 257) that could prime participants 
against computers before the start of instruction. Shaft, Sharfman, and Wilfred (2004) 
found 31 different instruments that have been created to measure attitudes computers 
since the 1980s. The ATCI was developed to be short, simple, and applicable to a broad 
range of settings. Due to the public library setting, with limited time and varied 
demographics, the ATCI was chosen for this study. However, since it has not been 
administered directly in a public library, this study tested whether the ATCI is 
discriminating enough to measure the impact of instruction on the attitudes towards 
computers of participants.   
Results  
For each question, average scores between tests were compared using a Wilcoxon 
non-parametric test. No statistical significance was found in the differences between the 
means for any questions or for the total scores. The difference on the scores for Question 
1 between the pre-test and the post-test was the closest to being significant with p = 
.0627.  Refer to Table 2 for the aspects of attitude each question measures. The 
hypothesis that the ATCI could be used to measure effectiveness and durable impact 
significantly must be rejected for this sample. Although the results lacked statistical 
significance due to the small sample size, 
there were clear trends that emerged to 
support the positive influence of computer 
classes on attitudes that can be seen in 
Table 3. These results are in line with 
Segrist’s (2004) study of 30 older adults 
Q1 Enhance/Restrain Creativity
Q2 Helpful/Harmful
Q3 Enjoyable/Frustrating to Use
Q4 Intriguing/Boring
Q5 Sound Investment/Waste of Money
Q6 Easy/Difficult to Use
Q7 Threatening/Non-threatening
Q8 Increase/Decrease Productivity
Table 2 Question Measures 
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that found significance on the measure of comfort but positive movement on comfort, 
efficacy, gender equity, control, interest, and utility. 
Relative Attitudes  
The average scores for each test were above the middle score for the 
questionnaire of 28 out of possible 56, which indicates a generally positive attitude 
towards computers. On the 7 point scale used on the measurement instrument, an answer 
of 4 is a neutral response.  The lowest average scores were on the pre-test: 3.85, 4.0 and 
4.38. Before any instruction, participants’ most negative views were still neutral or only 
slightly negative.   
From that baseline, average total scores follow a trajectory that fits for the 
students receiving a benefit from the classes. Scores rise from the pre-test to the post-test 
by 6.6% as a result of the instruction. On all but one of the questions, scores were higher 
after the post-test than they had been on the pre-test. The only intervening variable 
between the questionnaires had been the instruction. Scores did drop from the post-test to 
the follow-up by less than 1%. Five of the questions remained stable, changing by less 
than 2% over the course of the week, suggesting a durable impact on attitudes. While 
scores did drop on six measures between the post-test and follow-up, the average score 
increased by 5.8% from the pre-test to follow-up, with an average score increase on seven 
of the eight questions. There was no change (<1%) in the number of times participants 
used a computer in a past week before and after the instruction. On a more granular level, 
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Total Score Computer Use
Pre-test 5.04 5.38 4.38 5.23 5.69 3.85 4.00 5.38 38.96 4.423
Post-test 5.83 5.83 4.92 5.46 5.65 4.19 4.35 5.52 41.52
Followup 5.29 5.88 4.82 5.41 5.24 4.12 4.71 5.76 41.24 4.412
Total 5.39 5.70 4.71 5.37 5.53 4.05 4.35 5.56 40.57
Table 3  Average Scores by Question 
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we can look at which questions, and the attitudes they represent, where the post positive 
on each questionnaire.  
Pre-test Attitudes  
 Table 5 shows the question scores ranked highest to lowest by test. On the pre-test 
Q5 (5.69) had the highest score followed by a tie between Q2 and Q8 (5.38). Participants, 
before instruction, felt that computers were a sound investment, and also helpful and 
productive, relative to other views. The lowest scores were on Q7 (4.0), and Q6 (3.85), 
the lowest reported score on all the tests). As mentioned above, these scores came closest 
to having an overall negative valence. Participants felt that computers were threatening 
and difficult to use, relative to other measures.  
Post-test Attitudes 
 After instruction, participants general felt better about computers, but their 
relative feelings had changed from the pre-test. The highest scores on the post-test were 
for Q1 and Q2, both tied at 5.83. Participants still viewed computers as helpful, but also 
considered them to be an aide for creativity. The lowest scores were still Q7 (4.35) and 
Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Total Score Use
pre/post 15.8% 8.3% 12.1% 4.4% -0.7% 8.9% 8.9% 2.5% 6.6%
post/flw -9.2% 0.8% -1.9% -0.9% -7.4% -1.7% 8.1% 4.4% -0.7%
pre/flw 5.1% 9.2% 10.0% 3.5% -8.0% 7.1% 17.6% 7.1% 5.8% -0.3%
Table 4  Percent Changes between Tests 
Rank Question Pre-test Question Post-test Question Follow-up
1 Q5 5.69 Q2 5.83 Q2 5.88
2 Q2 5.38 Q1 5.83 Q8 5.76
3 Q8 5.38 Q5 5.65 Q4 5.41
4 Q4 5.23 Q8 5.52 Q1 5.29
5 Q1 5.04 Q4 5.46 Q5 5.24
6 Q3 4.38 Q3 4.92 Q3 4.82
7 Q7 4.00 Q7 4.35 Q7 4.71
8 Q6 3.85 Q6 4.19 Q6 4.12
Table 5  Ranks of Question Scores by Test 
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Q6 (4.19), which increased but still remained at the bottom of the measures. Both scores 
though were above the neutral point of 4 and leaning towards positive attitudes.   
Follow-up Attitudes 
 A week after instruction, average scores had dropped for five of the eight 
measures. The highest scores were on Q2 (5.88, the highest score of all the tests) and Q8 
(5.76), both of which defied the trend and increased in the intervening time. Participants 
felt even more than before that computers were helpful and also aides to productivity. 
They still felt that computers were relatively threatening and difficult. As on the previous 
tests, Q7 (4.71) and Q6 (4.12) remained at the bottom. However, with a final score near 
5, most participants felt that computers were, overall, non-threatening. The ranking of the 
scores accords with previous research by Czaja and Sharit (1998) that found age 
negatively affects certain attitudes, such as comfort, competence, and control. 
Impact on Attitude 
Pre-test 
 Looking at Table 6 we can gauge what impact we had on particular dimensions of 
the participant’s attitudes toward computers. The largest increases in scores on the pre-
test were for Q1 (15.8%) and Q3 (12.1%). Instruction seemed to be most effective in 
increasing participants’ attitudes towards the creative and enjoyable aspects of 
computers. Three other scores Q6, Q7 and Q2 showed increases between 8-9%. After 
instruction participants felt computers were easier to use, less threatening, and more 
helpful than they had before. Q4 (4.4%) and Q8 (2.5%) showed positive but more modest 
increases. Q5, measuring participant’s view of the monetary value of computers showed a 
slight (<1%) decrease. This is particularly interesting in light of its average score of 5.69 
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being the absolute highest on the pre-test. Participants felt more positive about every 
aspect of computers, except their value, after direct exposure and training.  
Post-test 
 There was a wide spread in the changes in scores from the post-test to the follow-
up. Q7 (8.1%) showed the largest increase, on par with increases seen from instruction. 
Q8 (4.4%) had a smaller increase, but did change even more than it had after instruction. 
Something in the environment of the participants or their experiences reinforced and 
continued to increase their gains on these attitudes. Four of the questions (Q2, Q4, Q6, 
Q3) showed small changes, less than 2 percent positive or negative. Views on those 
dimensions (helpful/harmful, intriguing/boring, easy/difficult to use, and 
enjoyable/frustrating) had sizable changes after the post-test from 4.4% to 12.1%. These 
attitudes were the most influenced directly by the instruction, and were durable and 
relatively unaffected by outside experience.  
 Both Q5 (-7.4%) and Q1 (-9.2%) had noted decreases in scores from the post-test 
to the follow-up.   As people feel more comfortable around computers, they may develop 
more realistic views of the hardware and what it can and cannot do. This interpretation is 
stronger for Q5 which showed a decrease across all the tests. Q1 had both the largest 
Rank Question Pre-test Question Post-test Question Follow-up
1 Q1 15.8% Q7 8.1% Q7 17.6%
2 Q3 12.1% Q8 4.4% Q3 10.0%
3 Q6 8.9% Q2 0.8% Q2 9.2%
4 Q7 8.9% Q4 -0.9% Q8 7.1%
5 Q2 8.3% Q6 -1.7% Q6 7.1%
6 Q4 4.4% Q3 -1.9% Q1 5.1%
7 Q8 2.5% Q5 -7.4% Q4 3.5%
8 Q5 -0.7% Q1 -9.2% Q5 -8.0%
Table 6  Rank of Percent Changes for Question Scores 
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increase (15.8%) and the largest decrease (-9.2%) of all the measures. From these results, 
perceptions of creativity are the most volatile attitude. 
Follow-up 
 The changes from the pre-test to the follow-up shows the impact on attitudes after 
the participants have left the classroom and returned to the world. Even with drops in 
scores after the post-test, seven of the eight questions remained higher than the initial pre-
test score. Q7 had the highest overall increase, at 17.6%, with Q3 (10.0%) in a distant 
second. Q6, which had the absolute lowest average score on all three tests, had a total 
increase of 7.1%. These gains were not enough to move the average score from the three 
lowest across all three tests, but show that the instruction was able to impact areas with 
the most negative initial outlook. 
 Q2 showed the third highest percentage increase overall of 9.2%. This measure of 
helpful/harmful was the highest average score for both the post-test and the follow-up. 
Q8, increase/decrease productivity also showed gains across all three tests, ended 7.1% 
higher than the post-test and had the second highest average score (5.76) on the follow-
up. Participant’s greatest positive attitude, and consistent increase, was towards 
computers perceived benefit to them. This does not fit well with the findings that Q5, 
sound investment/waste of money, as the only score to decrease on each test and to end 
lower than it started.  
Relations between Questions   
 A multivariate analysis was run on all of the questions to determine correlations 
between them. The highest correlations were between Q3 and Q7 (.63) and Q4 with Q6 
(0.55). There is an underlying connection with people’s perceptions of a computer’s 
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helpfulness and how threatening it is and also how intriguing they find computers with 
how easy they are to use. This accords with research in psychology and decision making 
on the affect heuristic. We would expect these scores to move together if there is a 
connection between perceived risk and perceived benefit as found in Alhakami and 
Slovic’s (1994) study. From these results, it cannot be determined if either score caused 
the other, but the emphasis on risk reduction in the instruction sessions supports the 
hypothesis that reducing perceptions of risk helped increase views of benefit. This 
conclusion is supported by the larger increase in the metric of risk, 17.6% for Q7 and 
7.1% for Q6, than the related measure of benefit, 10% for Q4 and 3.5% for Q4. The 
connection between affective perceptions of risks and benefits may help explain the 
negative trend in perceptions of monetary value. If considerations of value do not rely as 
much on affect, it would not be as influenced by the intuitive perception of risk.  
Impact on Behavior 
 Previous research has shown a connection between computer experience and 
attitudes. This study did not find any increase in computer use after instruction that 
increases positive attitudes. The average participant used a computer 4.4 times a week 
before the pre-test and stayed stable at 4.4 uses the week after instruction. However, 
Garland’s (2007) study of four common computer attitudes scales found that experience 
was a poor predictor of attitudes.  As discussed above, computer skills are only part of the 
wider issue of computer access. Those participants that were not using computers 
beforehand may also face problems getting to the physical hardware. 
 A regression analysis of the question scores and computer uses found that the 
total average score was a far worse predictor than individual questions. The total score 
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had an R square value of only 0.024, indicating that some of the questions asked bore 
little relevance to computer use. Q4, intriguing/boring, had the highest R square value of 
0.139. The participants that found computers interesting were the most likely to use them 
more often.  
Limitations of the study 
 The conclusions drawn from this study must be tempered with the significant 
limitations of the data collected. The relationships between the pre, post and follow up 
tests were not statistically significant. While the results point to a positive trend, it is not 
certain that the data are not the result of random chance. The data also lacks 
generalizability due to the sampling method. Participants were a self-selecting group of 
patrons that are not representative of public library users in general. This was 
compounded by the schedule, with classes only on Monday evenings, which precluded 
attendance for anyone unable to make it at that time. The sample also included many 
patrons that attended multiple classes which reduced the total number of unique 
participants further limiting its representativeness. Multiple-session attendees may also 
have exhibited testing effects as they remembered what they had entered before. The 
instructor and the study researcher were often the same which may have also led to 
skewed results due to efforts to provide answers the participants’ thought the researcher 
expected. Due to the expected small number of classes and participants, a more thorough 
Solomon’s four group or similar research design. Finally, a follow-up test after one week 
prevents the collection of data on long term durability of attitude changes. 
 The desired outcome of this study was to test a scale and method of instruction 
assessment that public librarians could implement with minimal prior training. As such, 
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the study design approximates the setting in which practicing librarians would be using 
the questionnaires. The results do not apply to public library patrons throughout the 
nation, but they do tell the instructors about the particular patrons they are trying to teach. 
A high number of repeat participants demonstrates the versatility of the instrument. If the 
testing or researcher effect was high, the results would have skewed more to the extreme 
answers than analysis of answer distributions showed. 
Discussion 
Story of a Computer Class Patron 
 Keeping in mind the limitations mentioned above, strong claims cannot be made 
about computer class attendees in general, but the data does suggest several trends about 
one particular population that can inform practices and show the program’s value. A 
common aspect of libraries today is the desire to collect information through community 
analyses to determine who their users are and what they want. This should not just be 
limited to demographics and surveys. As we all learn in reference interviews, people do 
not always know what they want to ask, or know what they don’t know. Using data such 
as that collected here allows us to tell a story about who our users are and what their 
needs are. This narrative can enable us to create programs to meet their needs and provide 
us the means to advocate for the resources to implement those programs. 
 The average computer class attendee at Orange County Public Library is a middle 
aged woman that uses a computer slightly more than four days a week. She arrives with 
lukewarm feeling towards computers, feeling warmest about computers’ value, their 
helpfulness, and their aide to productivity. However, she is ambivalent about the pleasure 
of using computers and how threatening and easy to use they are. After a stimulating 
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instruction class, she feels better about computers overall, especially that they are helpful 
and can enhance her creativity. In particular, the class improved her view of computers’ 
creative potential and how fun they can be. She rushed home after the late evening class 
to eat dinner and move back into her normal routine. For the rest of her week she uses 
computers the same as she always has, but when she reflects on how she feels about them 
before going to the next class, she feels more positive towards them. Computers may be a 
bit overpriced, but they are not as threatening or difficult to use as she once thought. In 
fact, they can be helpful and more efficient than doing things by hand, even if they are 
not all that enjoyable to use yet.  
What Instructors Can Do  
 Using the data from this study incorporated with recommendations from the 
literature on andragogy and library instruction, there are several recommendations for 
improved computer classes. 
 Repetition: Patrons are already encouraged to attend multiple classes throughout 
the series. However, as the difficulty increases the number of attendees, and repeat 
participants, drops off. The library does not have the resources to offer more classes 
during the week, but more introductory skills classes will be offered each month to 
provide extra practice. This will reinforce the positive impacts of prior classes, perhaps 
limiting the diminishing impact of instruction, and provide attendees with a greater sense 
of control and self-efficacy before attempting more complicated tasks. 
 Risk Control: In line with the theory of the affect heuristic, more emphasis will 
be placed on reducing the perception of risk in using computers. Currently, this is an 
informal goal, but future lesson plans will incorporate this as a key component. 
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 Engagement:  Future classes will focus on hands on exercises and practice as 
recommended by Wang (2006). The instructor will stop and start over if students are just 
watching and not following along on their own computers. This creates an environment 
less like a traditional classroom which can increase anxiety. 
 Formative Assessment: Additions to the pre-test questionnaire will be added to 
gauge the participants’ skills prior to instruction as recommended by Dunaway (2011). 
This will allow the instructor to cover topics appropriate to the skill levels of the majority 
of the class. Current practice is to solicit information through conversation before 
instruction, which has proved unsatisfactory as patrons may feel embarrassed to admit 
their ignorance to the group. Discussion of the pre-tests findings can downplay the 
evaluative aspect of the test, which has been connected with eliciting anxiety (Quinn 
2000). 
 Make it Fun and Interesting: Attitudes were not strongly linked to computer use 
overall but whether a participant found computers intriguing or not was the best predictor 
of the weekly use of computers. Emphasizing the enjoyable aspects of computers, instead 
of just their functionality, can increase their affect, their use, and reduce their perception 
of risk.    
Reporting to Stakeholders 
 While free to attend, computer classes are not free to hold. They require a 
substantial investment in physical and human capital. Either the existing computers must 
be reserved or a separate lab or workstations devoted to the program. Library staff must 
spend hours planning and teaching the class. How do the results from this study help 
make the argument for funding this program? 
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 The data shows that participants had a positive increase in their attitudes toward 
computers. Beyond just looking at the number of people that showed up, these results 
show how much people were helped. Converting those numbers into a narrative makes 
the results more relatable, puts a face on the statistics. A 6% increase in attitudes may not 
impress, but a double digit percent change in perceptions of threat and enjoyment speaks 
more strongly to the library’s mission. Large investments have been made at virtually all 
public libraries to provide internet and public computer access. Those resources are 
wasted for patrons that are too intimidated to use the technology. Computer instruction 
can bridge the divide, helping enabling equal access to all the information and services 
the library provides. Instruction should be an ongoing commitment however, and not a 
one-time program. These results show that after just a week there is decline in five 
measures of attitudes toward computers. Continued classes are required to reinforce the 
benefits already accrued.  
 Systematic assessment can also be used to attract grants and other funding. With 
the push for greater accountability, organizations that distribute funds require more 
information about its use and impact. A library with data on how much it changes 
attitudes will be able to measure the further influence of new initiatives. 
Direction for Further Research 
The ATCI was sensitive enough to measure differences between pre and post-tests, 
but more data needs to be collected to establish a baseline for comparison. Consistent use 
of measures such as this would allow libraries to experiment with new instruction 
techniques and actually measure the impact. Andragogy is a growing field that few 
librarians have professional training in. Adopting the techniques advanced by educational 
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experts could have a large impact on the influence of instruction classes. However, a 
means tested approach would allow libraries to pick the very best program for their users. 
 The relation between perceptions of economic value and other dimensions of 
attitudes should be investigated more. There are many plausible explanations for the 
decrease in perceptions of value in this study. Perhaps as people become more familiar 
with computers a veneer of magic is replaced with a more realistic evaluation. 
Understanding this relationship may give librarians a deeper understanding of how to 
argue for the value of their programs. An analogy can be drawn between the participants 
in this study that felt computers we worth less even as they appreciated them more with 
public library patrons as a whole that have positive views of libraries but may not be 
willing to fund them. 
 A further refinement of the desired outcome variables would allow a more defined 
objective for instruction. Although computer use and attitudes have been related in past 
studies, they were not correlated in these results. Is the desired outcome from computer 
classes greater computer use or positive changes in attitudes? Further research is 
indicated to determine which outcome leads to the greater long term benefit to the 
student. The library must also determine which outcome best aligns with its mission. 
Patrons should be able to use a computer to meet their needs: for education, recreation, or 
communication. The library does not want to push the use of computers on patrons that 
choose not to engage with technology. Computer use should be a choice, not due to lack 
of access or training.  
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Conclusion 
 This study attempted to determine the effectiveness of measuring the 
effectiveness of computer instruction classes through the use of the ATCI. It found no 
statistically significant change, but the data collected did show a positive increase in 
attitudes after participants attended a class. 
The participants showed an increase in attitudes towards computers for each class. An 
overall increase of 5% and an increase in each question bar one points towards a 
measurably positive impact on attitudes on computers.  The largest change was a 
decrease in how threatening computers were viewed. This test, or ones like it, can be used 
to show how computer classes make a difference beyond simply filling seats. This is a 
clear implementation of the library’s educational and informational role. Instruction may 
not influence people’s behavior directly, but it can empower them to define how they 
would like to relate to technology. Libraries are bastions of free computers and internet. 
However, the digital divide is not just about owning hardware. It is also about having the 
skills to use it. Using this tool allows libraries to assess the effectiveness of their teaching 
techniques and make improvements. The data can be used to show their stakeholders the 
value the library adds to their patrons’ lives. Systematic assessment enables librarians to 
highlight the quality of their programs in a data intensive way.
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Appendix  
